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Z i n c  S u l p h a t e  I n d u c e s  S t e r i l i t y  in  t h e  C o t t o n  L e a f w o r m  Spodoptera littoralis B o i s d u v a l  

The tox ic i ty  of d ie ta ry  zinc to various insects  was 
recorded 1, 3. Some zinc sal ts  also induced  growth  depres-  
sion and deve lopmenta l  abnormal i t ies  in some lepido- 
p te rous  species ~-5. In  t he  p resen t  s tudy,  it  has  been found  
for the  f i rs t  t ime  t h a t  the  neu t ra l  salt  ZnSO 4 �9 7 t t20  
supp l emen ted  wi th  the  larval  d ie t  of Spodoptera littoralis 
induced s ter i l i ty  in t he  emerged  moths .  Such effect  of neu- 
t ra l  salts  on the  insects  has no t  been  recorded before. 

Methods. The crysta l l ine  sal t  was b lended  wi th  t he  
art if icial  diet  developed for the  co t ton  leafworm 6 at  
concen t ra t ions  0.1, 0.3 and  0.6%. The die t  is main ly  
composed  of d ry  k idney  beans,  agar, ascorbic acid, 
Brewer ' s  yeast ,  v i t amin  mix tu re  and mould  inhibi tors .  

ha tch ,  while  a t  0.1% concent ra t ion ,  28% of eggs h a t c h e d  
compared  wi th  99i4% in the  contro l  group. Male and  
female m o t h s  ensuing f rom t r ea t ed  larvae copula te  
normally,  since immobi le  sperms  were defec ted  in the  
spe rma theca  of the  females  conf ined wi th  t r ea ted  males.  
Females  ensued f rom larvae t r ea t ed  wi th  0.3% concen- 
t r a t i o n  of t he  sal t  m a t e d  w i t h  u n t r e a t e d  males  gave a 
mean  egg p roduc t ion  of 70.2 ~: 19.1 eggs/female (mean 
of 30 pairs) all of which  did no t  ha tch .  W h e n  t r ea t ed  
males ensued f rom larvae t r e a t ed  wi th  the  same concen-  
t r a t ion  were m a t e d  to un t r ea t ed  females,  the  egg pro- 
duc t ion  was 389.4 -4- 18.4 eggs/female (mean of 30 pairs) 
and  all eggs were sterile. 

Data on the effect of zinc sulphate on the development of Spodoptera li#oralis Boisduval 

L a r v a l  d ie t  s u p p l e m e n t e d  wi th  Z n S O  a . 7 H 2 0  

Control 0.1% 0 . 3 %  0.6% 

Larval duration (days) ~ S.E. 

Pupal duration (days) -4- S.E. 

Pupal weight (mg) :t: S.E., Male 

Pupal weight (rag) -- S.E., Female 

Emergence (%) 

Mem~ egg No. per female~ 

Hatching { %) 

11.9 • 0.03 13.6 i 0.06 15.5 4- 0.18 15.6 :t: 0.30 

6.9 -4- 0.09 7.4 4- 0.08 7.6 :t: 0.07 7.6 :L 0.03 

241.0 i 13.30 250.1 :t: 20.10 232.3 • 16.50 154.7 ~ 15.00 

267.1 -- 13.20 268.8 _-[= 15.00 207.8 • 12.40 192.8 :t= 12.00 

87.4 85.9 79.6 50.0 

472.4 • 19.10 79.4 • 34.30 52.7 + 21.70 21.3 =t: 5.60 

99.4 28 0 0 

�9 30 treated pairs were used in each test (all females laid eggs iu all tests). 

Rearing was run at 30 ~ using 200 newly hatched larvae 
for each concentration beside the control group. 30 pairs 
of moths ensued from each treatment were confined 
singly in i litre glass jars provided with leaves of Nerium 
oleander as oviposition sites and fed on 10% honey solu- 
tion. Duration of developmental stages, emergence, 
fecundity of moths, hatchability of eggs were observed 
(Table) and the data were subjected to statistical analysis. 

Results. The larval development was significantly 
delayed on supplementing its diet with 0.1-0.6% concen- 
tration of fhe salt and also the larval mortality propor- 
tionally increased with the increase of salt concentration. 
The pupal duration showed no differences in response to 
treatments, while the weight of the pupae significantly 
decreased after larval feeding on 0.6% concentration of 
the salt. The percentage of emergence decreased with the 
increase of salt concentration but no abnormalities were 
observed with emerged moths in size or shape. 

Larval diet supplemented with 0.1-0.6% of the salt 
caused a significant reduction in the eggs laid by moths. 
At 0.3 and 0.6% concentrations, all eggs laid failed to 

The foregoing results  revealed t h a t  the  neu t ra l  sal t  
ZnSO 4 �9 7 H20 m a y  have  a steri l izing effect  on the  co t ton  
leafworm S. littoralis when  supp lemen ted  wi th  the  diet  
given to the  larvae, w i t h o u t  causing abnormal i t i es  in the  
insect  behaviour .  The accumula ted  effect  of zinc a t  such 
suble thal  doses m a y  affect  the  normal  d e v e l o p m e n t  of the  
reproduc t ive  s y s t em in e i ther  sex. 

Further studies on the effect of this salt on the feeding 
behaviour and growth of the insect are in progress to 
explain the mechanism involved in sterilization. 

Zusammen/assung. Eine  subletale  K o n z e n t r a t i o n  yon  
0,3% Zinksulfa t  im Larven-NS&rmedium der  Baumwol l -  
eule Spodoptera littoralis ergibt  morpholog isch  und  im 
Verha l t en  normale  Fal ter ,  die jedoch vo l lkommen  steri l  
s ind und  zudem eine s t a rk  reduzier te  F e k u n d i t ~ f  aufwei-  
sen. 
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